AUoeIG yia Ti¢ Kanoieg ano Tig Aoknoeig Tou ®uAAadiou
2. Eupeon AaBwv
Na Bpebolv Ta AGOn oTIG NapakKATw NEPINTWOEIG:

Type mismatch
fun inc x = x + 1
fun £ n = inc true
myprog.sml:2.11-2.18 Error: operator and operand don't agree (tycon mismatch)
operator domain: int
operand: bool
in expression:
inc true

Unresolved overloading

fun divide by two x = x / 2

myprog.sml:1.18 Error: overloaded variable not defined at type
symbol: /

type: int

>woTOTEPQA:
fun divide by two x = x / 2.0

Syntax errors
datatype 'a btree = Leaf of 'a
| Node of 'a btree * 'a btree

fun preorder Leaf(v) = [vV]

| preorder Node(l,r) = preorder 1 @ preorder r
myprog.sml:4.5-5.48 Error: data constructor Leaf used without argument in pattern
myprog.sml:4.5-5.48 Error: data constructor Node used without argument in pattern
myprog.sml:4.1-5.48 Error: pattern and expression in val rec dec don't agree (tycon mismatch)

pattern: 'Z -> ("Z * 'Z) list

expression: 'Z -> "2 * 'Z -> ("Z *'Z) list

in declaration:

preorder = (fn arg => (fn <pat> => <exp>))

>woTOTEPQA:
fun preorder (Leaf v) = [V]
| preorder (Node(l,r)) = preorder 1 @ preorder r

datatype 'a option = NONE | SOME of 'a
fun filter pred 1 =

let fun filterP (x::r, 1) =

case (pred x) of
SOME y => filterP(r, y::1)
| NONE => filterP(r, 1)
| filterP ([], 1) = rev 1
in
filterP (1, [1)

end
myprog.sml:8.23-8.28 Error: syntax error: deleting EQUALOP ID
myprog.sml:9.3-9.13 Error: syntax error: deleting IN ID

SwoToTEPQ:
fun filter pred 1 =



let fun filterP (x::r, 1) =

(case (pred x) of

SOME y => filterP(r, y::1)
| NONE => filterP(r, 1))
| filterP ([], 1) = rev 1
in
filtexrP (1, [])

end

Other errors
- let val e = 5 and £ = e+l in e+f end;

stdIn:24.23 Error: unbound variable or constructor: e

- val (x,x) = (2,3);
stdIn:22.1-22.18 Error: duplicate variable in pattern(s): x

- fun

= f (x,y) = xtyfl |
= f (x,y,2) = xty+z+2 |
= f =3 ;

stdIn:39.1-42.15 Error: parameter or result constraints of clauses don't agree [tycon mismatch]

this clause:  'Z*'Y *'X->'W
previous clauses: 'V *'U->'W
in declaration:
f=
(fn (x,y) => <exp> + <exp> + I
| (x,y,z) => <exp> + <exp> + 2

|_=>3)
- fun £( ) = "nonzero" | £(0) = "zero";
stdIn:43.1-43.37 Error: match redundant
o
- fun h (head::rest) = head+1l;

stdIn:1.1-2.23 Warning: match nonexhaustive
head :: rest => ...

- val succ = op + 1;
stdIn:54.1-54.18 Error: operator and operand don't agree [literal]
operator domain: ‘Z * Z
operand: int
in expression:
+ 1

SwoToTEPQA:
- val succ = (fn x => op + (1,x));
val succ = fn : int -> int



4. TéA&lol apiOpoi

'Evag «TéA€I0G» aplBuog 1ooUTal He To AOpoICPa TwV NAPAyovTWV TOU, CUUNEPIAGUPBAvVONEVNG TNG
povadacg (1) aAAd pn oupnepiAapBavouevou Tou eauToU Tou. Ma napdadelyya, To 6 eival évag
TEAEIOC apiBuoC yiaTi 6 =3+2+1. Na ypdweTe pia cuvapTnon nou va eAEyxel av €vag aplBuog eival
TEAEIOC.

fun is_perfect n =
let fun add factors 1
| add factors m
if n mod m = 0
then m + add factors (m-1)
else add factors (m-1)

in
(n < 2) orelse (add factors (n div 2) = n)
end

6. AuvapocUvoAo

Na opioeTe pia ouvaptnon ornv onoia 6Tav diveTal é&va gUVOAO HE TN Hop®n AiOTag va enoTpEPEl
TO OUVOAO TWV UNOCUVOAWV TOU.

fun powerset [] = [[]]
| powerset (h::t) =
let
fun cons h t = h :: t
val pst = powerset t
in
(map (cons h) pst) @ pst
end

8. O1 nUpyol Tou Hanoi

= =
left middle right

YnoBéoTe 0TI oag divovTal TpeIG paBdol kal 7 diokol dIaQOopeTIKOU peyedBoug. O1 diokol pnopouv va
oToiBaxBolv oTic paBdouc oxnuaTidovrag nupyouc. BpiokovTal apxika otn papdo left ye @OBivouoa
TAEN peyebouc. Mpenel va petapepBbouv otn paBdo right woTte TeAIka va BpeboUv TonoBeTNUEVOI WE
Tnv id1a ogipd. AuTd nNpEnel va eNITEUXOEi PE TOUG NAPAKATW NEPIOPIGUOUC:

e g kGBe Briua povo €vacg OioKoC METAPEPETAl anod pia paBdo as AAAn.

» 'Evag diokog anayopeUeTal va TonoBeTnBei ndvw ano pikpoTepo dioko.

* H pdapdoc middle pnopei va xpnoipgonoinBei yia npoowpivi TonoBETnon TwV dioKwWV.



Na ypaweTe pia ouvdapTnon nou va enTuyXdavel To eNBUUNTO anoTEAECUA.

fun list to_string str 1lst =

let
fun aux [] = "]"
| aux [x] = (str x) ~ "]"
| aux (x::xs) = (str x) ~ ", " " (aux xs)
in
"[" " (aux lst)
end

fun hanoi print a b ¢ =

let

val str = list to_string Int.toString
in

map print [str a, " - ", str b, " - ", str ¢, "\n"]
end

fun hanoi a b ¢ =

let
fun move 1 (x::xs) b c = (xs, x::b, c)
| move n a b c =
let
val (a, ¢, b) = move (n-1) ac b
val (a, b, ¢) =move 1 a b c
val (¢, b, a) = move (n-1) c¢c b a
in
(a, b, c)
end
in

move (length a) a b c
end



